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Section 1: Introduction
1.1 Project Description
Soda City Engineering and Consulting was contracted by the USC School of Law to
redevelop the Children’s Law Center site in Columbia, SC. Currently, the site does not
comply with current standards and specifications. The objective of this project is to
completely redevelop the site with a new annex building and ensuring everything is up to
code, while still allowing the historic structure to maintain its use throughout construction.
The project site, as seen in Figure 1.1, is a 1.16 acre lot at the corner of Gervais Street and
Pickens Street.

Figure 1.1. Vicinity map of the site.

This report includes details on general site information and existing conditions, the
demolition of existing components of the site, clarification on the permits required for this
project, a site plan, grading plan, drainage plan, water and sewer plan, SWPP plans, and a
cost estimate. A collection of appendices is provided that include all design calculations and
important documents.
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1.2 Background Information
The Children’s Law Center was founded in 1995 by the USC School of Law. The program is
in place in order to promote research, training, education and policy development for
children’s issues. Each year, the center performs over 300 workshops, training programs,
and meetings to over 10,000 professionals and volunteers, but the program is critiqued for
not having any classrooms, offices, meeting rooms or on-site training facilities. The historic
building known as the Whaley House (as seen in Figure 1.2), formerly the Dunbar Funeral
Home, was constructed in 1892. Its annex building was the accompanying crematorium.
That whole site has been donated to the program to serve as the Children’s Law Center
offices, classrooms, workshops, meeting rooms, and other necessary spaces for the
program to succeed. USC, in partnership with the Historic Columbia Foundation, will
restore the Whaley House, while Soda City Engineering & Consulting will create a master
plan to complete the rest of the site. The proposed project will create a prominent hub for
skilled professionals and volunteers to research, train, and communicate with each other
and the public about child protection and advocacy.

Figure 1.2. Google Earth view of the site on the intersection of Gervais and Pickens.

The intersection surrounding the parcel has a high density of traffic, showing a daily traffic
count of about 27,000 between stations 106 and 108 on Gervais street and 4,400 on
Pickens street at station 341 (SCDOT). Classified to zone C-4, the City requires certain
aspects to be considered for construction of a new building. These requirements include
preventing hinderance to the central business district and being sufficient during operation
with high volume traffic. Furthermore, aesthetic requirements can include positioning of
building/structures on site, appearance of building, and sizing of building. Although being
in a historic district and nearby to the central business district has imposed certain
_____________________________________________________________________________________________________________________________ _______________
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considerations on the design, the location provides the engineers with many positive
outputs into the design.
1.3 Scope of Work
In summary, the scope of this project includes the following:
Site Demolition Plan
Staging Plan
Site Plan
Foundation Design
Pavement Design
Grading and Drainage Plan and Profile
Water and Sewer Plan and Profile
Sediment and Erosion Control Plan
Cost Estimate

Section 2: Existing Conditions and Demolition Plan
2.1 Existing Site and Demolition

Figure 2.1. Survey of Existing Conditions Provided by Cox and Dinkins, Inc.

_____________________________________________________________________________________________________________________________ _______________
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The current site layout includes three structures: the Whaley House, the annex house, and
its carriage house. It is a historical building and the main area of congregation for
prospective users of the site. The Whaley House is to be preserved and protected during
the construction stages of the project. The annex building is a two story structure located
on the west side of the site. It is attached to the Whaley House by an elevated walkway. This
building is deteriorating and will be demolished along with its carriage house.
The parking lot on the site is in very poor condition. Although it does meet ADA
requirements for the number of accessible parking spots and signage, the widths of the
spaces and travel lanes do not meet standards. All off-street parking for this site will be
demolished. Although both the Gervais Street and Pickens Street entrances will remain in
the existing locations, driveway widths and curb radii have been altered, so some existing
curb will have to be demolished.
Although there are water, sewer, electrical, and gas lines on the site, there is no recorded
survey information for their location. According to the survey file provided by Cox and
Dinkins, Inc., pipe information for the existing catch basins were not able to be determined
due to severe clogging from debris. Because of this, the existing catch basins will be
abandoned and invert information for all utility tie-ins are assumed to be four to five feet
below existing grade. This will be further explained in Sections 5 and 6.
2.2 Geotechnical Information
Boring logs were provided by Terracon Consultants, Inc. and can be found in the Appendix.
2.3 Staging Plan
Prior to and during construction there will be several staging steps in order to ensure a safe and
efficient construction process. The staging will include parking to be decided by the contractor, a
storage unit being place on the site, a fence on the perimeter of the construction area with
temporary construction entrances, orange construction fence around the Children’s Law Center
building, and appropriate signage to be placed on Gervais and Pickens street. Also, there will be
an office inside of the Children’s Law Center building that can be used by the project manager if
desired. If the project manager decides to use this room (102) then they must lay down plastic
stripping along the walkway to the room as well as in the entire room. After construction begins,
a gravel driveway shall be used in order to reduce soil transport into the road from tires.

Section 3: Zoning, Permitting, and Codes
3.1 Zoning
Classified to zone C-4, the City has certain regulations to be considered for the construction
of a new commercial building. These requirements include preventing any hindrances to
the central business district and being sufficient during operation with high volume traffic.
Furthermore, the aesthetic requirements can include positioning of building/structures on
_____________________________________________________________________________________________________________________________ _______________
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site, appearance of building, and sizing of building. The site sits at an elevation between
318’-326’ and is not located in a wetland or floodplain.
3.2 Permitting
Several permits are required to finalize a design for this project. Permits that Soda City
Engineering and Consulting will obtain include the following:
● NOI $300 (one-time flat fee)
● Encroachment
● Water and Sewer Service
**All permits and applications fees will be requested by Soda City Engineering and
Consulting from client prior to submission.
Along with required permitting, constraints on the site require the proposed design to be
reviewed and accepted by the Design and Development Review Commission (DDRC).
Application will be completed along with required plan package, and fee ($75.00+$3.00). A
meeting with the adjacent properties and neighboring residents has been proposed and
concluded for public information and input on the project.
Due to lack of space for the regulatory amount of parking spots, an application for variance
is required to send into the Board of Zoning Appeals (BOZA). The application will be
submitted to BOZA with requested plans and fee ($125.00).
For more information on DDRC and BOZA please contact:
Johnathan E. Chambers
Land Development Administrator
Planning and Development Services
1136 Washington Street - Second Floor
P.O. Box 147
Columbia, SC 29217
Office (803) 545-3206
Fax (803) 733-8699
Email: jechambers@columbiasc.net

3.3 Code Regulations
The building has two floors each with a square footage of 6,280 ft2. For coding purposes the
CLC building is assumed to have the same square footage of the annex building.
Total Square Footage on Property = 24,960 ft2
Under the International Building Code section 602.2, the proposed building is type I-B.
The International Fire Code
Under table B105.1 in the International Fire Code (IFC), for a type I-B structure the
Fire Flow requirement is 1750 gallons per minute with a flow duration of 2 hours
for the present square footage.
_____________________________________________________________________________________________________________________________ _______________

7

Under Table C102.1 in the IFC, any fire-flow requirement 1750 gallons per minute or less
requires 1 fire hydrant with an average spacing of 500 feet between hydrants and 250 feet
maximum distance from any point on the street or road frontage to a hydrant.
Existing hydrant number and location are acceptable to current standards.
ADA Standards for Accessible Design
Accessible parking spots are in accordance with ADA 2010 Section 502.
Passenger loading zones are in accordance with ADA 2010 Section 503.
Ramps are in accordance with ADA 2010 Section 405.

Section 4: Site Plan
4.1

Site Layout

The proposed site layout has been designed to fit a new 6,373 SF building while still
maximizing the amount of parking. While the historic building maintains its current
location, the proposed building will be relocated to the northeast corner of the site. The
back of the building will face Pickens Street in order to make the parking lot more discreet,
thereby aesthetically enhancing Pickens Street. This also provides somewhat of a safety
measure as both children and adults will have path to the entrance of the building directly
from their vehicles away from the roadside. To make it easier for people to move from one
building to the other without vehicle obstruction, an 18’-wide raised crosswalk will be
placed in the drive aisle between the buildings.

_____________________________________________________________________________________________________________________________ _______________
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Figure 4.1. Proposed Site Layout
4.2 Parking Lot and Drive Aisles
With 43 general parking spaces and 2 handicap accessible spaces, the lot has been designed
for maximum capacity. All parking spaces and access pathways are in accordance with ADA
Standards Section 502. A letter of variance shall be sent to BOZA for the number of spaces
in this design. Spaces have been omitted in front of the main entrance to the annex building
for accessibility. Spaces have been omitted on the west side of the northernmost section of
the parking lot in order to fit a 14’ x 15’ dumpster pad on site.
Both the Gervais Street and Pickens Street entrances remain in the existing locations, but
driveway widths and curb radii have been altered. The Pickens Street entrance has been
converted into a one-way outlet. This is to ensure safety for pedestrians using the
aforementioned crosswalk and to allow efficient traffic flow inside the parking area.
4.3 Pavement Design
Flexible Pavement
For this site, the old asphaltic surface will be removed and the parking lot will be repaved
using a flexible pavement with a design life of 15 years. The pad that the dumpster will sit
_____________________________________________________________________________________________________________________________ _______________
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on will be a rigid pavement with a design life of 20 years. The flexible pavement was
designed using a structural number of 3. For the rigid pavement, 3.5 was used. The
thicknesses were adjusted accordingly using SCDOT standard pavement thicknesses for a
commercial building.
There are two equations that drive the calculations for the pavement design. Since its
flexible pavement for the parking lot, that equation was used to calculate a structural
number. This is an AASHTO base standard equation for flexible and two key components
are the California Bearing Ratio (CBR) and the soil support value (SSV). The first step was
taking a look at the boring logs for site to see what kind of soil was on site. From the logs it
was determined consistently around the site that most of the soil was clayey-sand (SC) and
silty-sand (SM). These are good soils for pavement so no change or imported soil was
needed. From the SCDOT guidelines for pavement, the CBR and soil support value for these
types of soils were determined to 8 and 3.2, respectively. With those values, the calculation
of the design W18 was needed and that can be found using a design life equation:
Design life = Design W18
Daily W18*365*PDL
For flexible pavement, the max design life that can be used is 15 years and for this project
that was used. The daily W18 was determined under the assumption that each parking
space would be filled three times a day and the dumpster truck will come twice a week.
The PDL or proportion of directional W18 in the design lane was assumed to be 1.0 because
there is only one entrance and one exit for vehicles. So using the daily W18 and the design
life of 15 years, a design W18 was determined to be around 600 ESALs for the design lane.
Using excel spreadsheet and that value along with the flexible pavement equation, the
structural number was determined as seen below:

From the data, the structural number found is considerably low but this is expected
because the site is not expected to receive high volumes of traffic. So taking this into the
account the structural number equation was used from the SCDOT guideline for pavement:

_____________________________________________________________________________________________________________________________ _______________
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SN = a1D1 + a2D2M1 + a3D3M2
The a’s in the equation represent coefficients that describe the surface, base and subbase of
the pavement being laid. The D’s in the equation represent the thicknesses of each layer
and the M’s are the moisture coefficients for the soil. For this site case, the moisture
coefficients are considered 1.0 based on the SCDOT guideline on flexible pavement. From
here, the DOT thicknesses were used and the goal was to calculate something higher than
the value above of SN. The thicknesses for each layer were as followed; 2 ½ in wearing
surface, 6 in base, and 6in subbase. The “a” coefficient values were as follows; a1 = .44 for
hot mixed asphalt, a2 = .12 for a sand clay base, a3 = .10 for soil based aggregate. So the
looks like this:
SN = (.44)(2.5)+(.12)(6)(1.0)+(.10)(6) =2.78
This value exceeds the value in the table, so the assumption for the pavement was
structural number of 3. This was the light duty design for the parking spaces but the
thicknesses for the travel lanes were adjusted because of the dumpster truck and other
vehicles coming in and out. For the heavy duty pavement the thicknesses were as follows;
3 ½ in wearing surface, 6in for the base, and 6 in subbase. The “a” coefficients remain the
same as well as the moisture coefficients. So that structural number was determined as
well:
SN = (.44)(3.5) +(.12)(6)(1.0) + (.10)(6)(1.0) = 2.86
This value is just a little higher than light duty pavement but both are adequate thicknesses
based on the standard thicknesses for commercial building parking lots which is found in
City of Columbia pavement design manual.
Rigid Pavement Design
For the dumpster pad that is on the site, a rigid pavement design was chosen to
accommodate an eight cubic yard dumpster and withstand a 33 kip axle load from the front
wheels of the garbage truck. The dumpster pad will have an extended apron for the front
wheels to rest upon when extracting garbage so that it doesn’t put that weight on the
flexible pavement. So for this pavement design, the design life is 20 years and using the
same equation from the flexible pavement, a design W18 needed to be calculated. Using the
AASHTO Esals table for rigid pavement, the equivalent 18- kip Esal value for 33 kip single
axle load was found to be 1.0152. The truck is assumed to come twice a week which
equates to 104 days out of the year. So the calculation looks for the design lane W18:
Design W18 = (20 years)(1.0152 Esals/yr)(104 days) = 2111.6 Esals per day truck pickup
With that value calculated, the AASHTO rigid pavement design equation was used to
determine the slab thickness based on that design value. The Equation:

_____________________________________________________________________________________________________________________________ _______________
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This is a long equation with a lot of variables that can be found in the AASHTO standard
value tables, and the variable that needs to be calculated is slab thickness. From the excel
spreadsheet the values for the coefficient can be seen as well as the thickness
recommendation based on these values:

As seen from the graph the thickness for the slab is recommended to be 1 inch, but this is
inadequate because the minimum required slab thickness is 5 inches. For this dumpster
pad a slab thicknesses of a thickness of 6 inches was used for the surface and it is
unreinforced hot sand mix asphaltic concrete. A reference structural number was also
calculated for the rigid pavement with thicknesses of 6in wearing surface, 6in sand clay
base, and 6in subbase of soil base aggregate. The equation is as follows:
SN = (.35)(6) + (.12)(6.0)(1.0) + (.10)(6.0)(1.0) = 3.42
Note that the only change in the equation is to the first coefficient for the wearing surface
which is now .35. This is the value for sand mix asphaltic concrete, however if hot mix
asphalt concrete is used the structural number is equal to 3.072, so small difference. All
values for variables are can be seen in the appendix for pavement design as most of them
are from SCDOT guidelines and AASHTO standards.

_____________________________________________________________________________________________________________________________ _______________

12

4.4 Foundation Design

Figure 4.4.1. Plan View of Foundation Elements
Soda City proposes to use a shallow concrete foundation at a burial depth of one foot.
Composed of a continuous strip footing that stretches the perimeter of the structure and
column footings placed intermediately among strips, the foundation is designed to support
an overall load of approximately 1200 tons. To remain within the allowable settlement of
less than one inch, the contractor shall construct a site capable of 3000 psf bearing
capacity.
Soda City will only provide detail drawings for the footings of the proposed building. The
steel reinforcement specifications and overall structural design will be allocated to a
structural engineering firm. An example of the calculations used to determine soil
properties, bearing capacities, and settlements is provided in Appendix 11.1.
The primary subsurface material that will be supporting the building is a fine to medium
sand with clay, formally classified as clayey-sand (SP-SC). Soil properties were estimated
through an analysis of the boring data presented in Log B-3. Due to the relatively low blow
counts presented in the standard penetration boring log, settlement criteria was the
driving factor in this design.
Columns and strips were sized based on their assumed loading demands. Loads may vary
depending on architectural preferences, so it should be noted that member sizes are
tentative. Bearing capacities for foundation members were estimated using Terzaghi's
General Bearing Capacity Equation. Corrections were made for the shape and depth of
foundation members, as well as the compressibility of the soil layer. This design was
conducted in conformance with Section 1805 of the International Building Code and the
American Concrete Institute’s foundation specifications. The ACI designates a minimum
28-day compressive strength of 2500 psi for all concrete used in foundation members.
Overall foundation settlement was estimated based on the Theory of Elasticity. To meet
settlement criteria the site shall be compacted from a very loose condition to the densest
_____________________________________________________________________________________________________________________________ _______________
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condition possible. Surface compaction will likely be achieved with the use of a vibratory
smooth drum roller. Some subsurface compaction may be necessary to prevent deep
settlement and would be achieved through vibroflotation methods. The on site soil’s
modulus of elasticity is estimated to be 40,000 psf, this is the main factor in estimating
settlement. In order to meet the allowable criteria of less than one inch settlement, the site
shall be compacted to a modulus of elasticity equal to 240,000 psf.
Pending a site specific study, the Children’s Law Center will be classified in Seismic Site
Class D. This designates an ordinary occupancy structure in a zone susceptible to seismic
forces. The structure shall be designed to resist seismic forces, all non-structural
components shall be secured, and special construction details shall be provided.

Section 5: Grading and Drainage Plan
5.1

Grading Design

The main goal of the grading and drainage design is keeping stormwater on site and
reducing the potential for excess runoff in the right-of-ways. The topography of the site
requires a significant change to grading in order to provide correct drainage and enough
cover for utilities. The major challenge that comes into play is tying in a proposed grade to
a less than ideal existing grade on all four sides of the parcel and around the Whaley House.
The design began with a proposed finished floor elevation for the new annex building. By
working backwards from there, low point elevations were able to be determined for
optimal drainage.

Figure 5.1.1. Grading Plan with 1’ Contours

_____________________________________________________________________________________________________________________________ _______________
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5.2

Drainage Design

The existing stormwater drainage system on the site has not been able to be examined fully
through survey or excavation because it is full of debris and soil. Only two grate inlets,
placed relatively close to each other, are currently located on site a few feet north of the
back of the existing three story house. Currently, the bottom third of the site drains to the
grate curb inlet near the north western corner of the Gervais St. and Pickens St.
intersection. The second grate curb inlet, located on the left side of the road just before the
Lady St. and Pickens St. intersection, catches the runoff from the site north of the Whaley
House. The existing system is not adequate for the proposed plans of the site, therefore, all
existing pipes, inlets, junctions, and other stormwater system structures will be abandoned
unless they directly impede in the proposed system and/or other site utilities in which case
the existing structures will be removed. During the construction phase of the project, the
soil on site will be exposed for grading purposes. The soil was unable to be determined
from the Web Soils Survey, therefore, a conservative estimate will be used. The assumed
disturbed soil will have the characteristics of a soil with a high runoff potential and a
hydrologic soil group of C or D. The assumed runoff coefficient used for this soil on mild
slopes around two percent is 0.70. Approximately 0.92 acres of the site surface will be this
soil during the construction phase. On site sediment and erosion protective measures that
will be put into practice are described in section 7. The flow rates for the two street grate
curb inlets will be calculated with the methods listed below for the pre-construction,
construction, and post-construction phases.
The stormwater drainage plan for the site involves adding two drop grate inlets in the
center of the driving aisle of the parking lot and a curb inlet on the exit-only driveway to
Pickens Street. The proposed stormwater sewer system will tie into the existing
stormwater sewer line on Pickens Street. As stated in the City of Columbia ordinance for
storm sewer design (Sec. 6-5004a), the design storm for the site shall be 10 years because
the site is under 40 acres in size. The flows expected for the 25, 50, and 100 year return
frequency storms also shall be calculated (Paragraph 4.2.4). The runoff flows for each inlet
are calculated using the rational method. The City of Columbia ordinance for storm sewer
design Sec. 6-5004c states that the flow rates used for the sizing of storm sewer pipes can
be found by the rational method because the site is less than 500 acres. The weighted
runoff coefficients for the runoff surfaces are found for each inlet along with the drainage
area using the post-construction grading plan contours. The runoff coefficients used are
from the Richland County storm drainage design standards Table 2, “Recommended Runoff
Coefficients,” which is listed in the appendix.
The time of concentration values found for each inlet are calculated and compared to a
minimum time of concentration of five minutes. Five minutes is a generally accepted
minimum time of concentration when calculating rainfall intensity because intensityduration frequency curves usually do not extend out before five minutes. It is not realistic
to use a time of concentration less than five minutes because storms rarely last less than
five minutes and a lower time of concentration will create an unlikely rainfall intensity.
Also, the initial abstractions of the precipitation from the runoff surfaces prevent storms
with a time of concentrations smaller than five minutes from producing any significant
_____________________________________________________________________________________________________________________________ _______________

15

runoff. As shown by the calculations in the appendix, a minimum time of concentration of
five minutes will control all of the inlet runoff flow calculations. The time of concentrations
found for each inlet using the Soil Conservation Survey (SCS) Upland Method are then used
to find the rainfall intensity using the IDF curve coefficients for Columbia, SC which are
from the South Carolina Department of Transportation and referenced by the Richland
County storm drainage design standards.
The preliminary sizing of the pipes in the system is done using the design flow rate found
from the rational method, and Manning’s equation. The preliminary pipe sizing is done
with a spreadsheet created to estimate the pipe characteristics such as velocity, velocity
head, and flow depth by using a trial and error method to estimate the theta value in the
pipe for a given flow rate, pipe slope, Manning’s n value, and an initial assumed pipe
diameter. Slope, velocity, velocity head, and depth of cover are needed in order to correctly
design the stormwater system. It is generally accepted in the civil engineering practice that
minimum pipe slopes shall not be less than 0.50%. The City of Columbia ordinance for
storm sewer design paragraph 4.3.2.3 states that “grades will be such as to produce
minimum velocities of 2 feet per second. Velocities up to 20 feet per second are acceptable
provided adequate blocking is provided and that this velocity is reduced so as to prevent
erosion at the outlet end of the structure.” Paragraph 4.3.2.5 states that “structures shall
have adequate cover to prevent damage from traffic and from other structures.” Paragraph
4.3.2.5.1 says the “depth at inlets shall be such that the distance from the water surface
above the inlet to the water surface in the pipe will be equal to or exceed the velocity head
of water in the pipe.” All of these requirements from the City of Columbia are met with this
design when calculated with the spreadsheet and when the analysis is done with
Hydraflow and AutoCAD Civil 3D.
The system is more accurately sized by using Hydraflow to create a stormwater sewer
system based off of the known flow rates from the rational method. The inverts are placed
based off of a minimum depth of cover of four feet below grade for the existing stormwater
sewer system tie in on Pickens Street. The upstream invert elevation of the existing
stormwater sewer pipe on Pickens Street was assumed to be 310.50 feet in order to
accommodate other utility requirements. It should be noted that the City of Columbia does
not accept drainage pipes less than 18 inches in diameter. The pipe sizing calculations are
done with this minimum in mind and this is why only 18 inch reinforced concrete pipes are
used for the drainage system because of the small, isolated drainage area. The three pipes
within the site are all 18 diameter reinforced concrete pipes with lengths that vary from 50
feet to 117 feet. The following figures show the plan view and profile view of the
stormwater sewer system, and the calculated flow rates through each inlet and pipe along
with a comparison of the two street curb inlets’ pre-construction runoff conditions to their
post-construction runoff conditions.
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Figure 5.2.2. Stormwater sewer system plan view

Figure 5.2.3a. Stormwater sewer system profile view
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Figure 5.2.3b.. Stormwater sewer system profile view with flow depths

Figure 5.2.3. Flow Rates for Inlets and Pipes

_____________________________________________________________________________________________________________________________ _______________
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The site is located in “Zone X” on the FEMA FIRMettes and therefore is not impacted by a
flood plain. The maps are shown below.

Figure 5.2.4. FEMA Flood Insurance Rate Map

Figure 5.2.5. FEMA Flood Insurance Rate Map

_____________________________________________________________________________________________________________________________ _______________
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Section 6: Water and Sewer Plan
6.1 Water Design
Existing conditions on the site include a fire hydrant located at the southeast corner of the
site, a 6” water main along Pickens St. east of the site, and an 8” water main along Gervais
St. south of the site. The locations of these utilities were provided by City of Columbia. Soda
City Engineering has provided the water supply design for the proposed training center
building; it is assumed that utilities for the existing historic Whaley House building will be
left as-is.
The City of Columbia, in accordance with the International Fire Code, stipulates that the
maximum spacing between hydrants and the maximum distance of any point of a building
from a fire hydrant is 500’. The existing hydrant located at the corner of Pickens and
Gervais Streets will suffice for the post-construction conditions of the site as the furthest
corner of the building is located at a distance of approximately 330’ from the hydrant;
therefore no new hydrants are needed.
Soda City Engineering proposes that a 4” pipe constructed of PVC C-900 piping extend
perpendicular from the water main along Pickens St. to the proposed training center
building, where it will tie into the building. The City of Columbia does not accept water
supply pipe sizes smaller than 4”⌀ and requires that pipes between 4” and 8” be
constructed of PVC C-900 or ductile iron.
Using the square footage of the proposed training center of 12,480, the maximum
occupancy was estimated at 345 persons. In accordance with the International Plumbing
Code (IPC), the building requires a minimum of 7 male toilets, 7 female toilets, 6 total
lavatories, 3 drinking fountains, and 1 service sink. Using Hunter’s method, supported by
the IPC, the total fixture units for these elements is 156.5, equivalent to 80.3gpm maximum
probable flow. Adding 26 gpm for fire sprinklers and 10 gpm for an outdoor hose bibb for
irrigation, the total estimated maximum probable flow is 116.3 gpm, or 0.26 cfs.
The total dynamic head required to service the second floor of the building, at a height of
30’ above the finished floor elevation, was calculated at 35.15 psi. A 4” provides adequate
flow to meet the determined demand at this height. The City of Columbia provides water
service at a pressure between 80-125 psi, eliminating the need for a booster pump to
provide service to the top floor of the building. The City of Columbia also requires a mean
flow velocity between 2ft/s-8ft/s. The recommended pipe size provides a velocity of
3.05ft/s, within the required design values.
6.2 Sewer Design
Existing sanitary sewer utilities on the site include an 8” sanitary sewer main along Pickens
St. east of the site, and an 8” sanitary sewer main along Gervais St. south of the site. The
locations of these utilities were provided by City of Columbia. Soda City Engineering has
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provided the sanitary sewer design for the proposed training center building; it is assumed
that utilities for the existing historic Whaley House building will be left as-is.
Soda City Engineering proposes a 6” PVC sanitary sewer pipe extend perpendicular from
the main located along Pickens St. to the proposed building and tie into the building. To
ensure a mean velocity of at least 2ft/s, as required by the City of Columbia, the pipe should
be sloped towards the main on a minimum slope of 0.5ft per 100 ft.
Maximum probable flow was estimated using SCDHEC Standards for Wastewater Facility
Construction, which estimates 25 gpd per person in an office setting.
The City of Columbia requires an 8” minimum pipe size for sanitary sewer under normal
conditions; however, a 6” minimum pipe size can be used when the flow of the service line
is below 10% of the design capacity of the receiving sewer line. The design flow was
estimated at 24.24 gpm, determined using a peaking factor of 4.05. Using Manning’s
Equation, the required slope was determined to be 0.4%; however, 0.5% is required by
SCDHEC for 6” pipe. The calculated flow velocity was 3.05ft/s, above the required 2ft/s.
City of Columbia design criteria also stipulates a minimum horizontal separation distance
of 10’ and vertical separation distance of 18” between water service lines and any sanitary
sewer, storm sewer, or contaminated water service line or main. A minimum cover of 36” is
required for both water and sewer lines. A backflow preventer device will also be installed
on the water service line to prevent contamination of the city’s water supply, and a
cleanout structure will be installed at the connection of the sewer service line and sewer
main.
Additional utilities, including electric and gas, are provided by SCE&G and lie outside the
scope of work of Soda City Engineering for this project.

Section 7: Erosion and Sediment Control
Prior to the beginning of an construction the proper Erosion and Sediment Control
practices must be emplaced to ensure the conveyance of clean water into inlets. With a land
disturbance of 0.92 acres the site will be a singular phase.
7.1 Planned Erosion and Sediment Control Practices
During the construction phase it will be required to install a silt fence that must have 48
inch long steel post painted with water based baked enamel paint with a minimum yield
strength of 50,000 psi, with standard “T” sections with a nominal face width of 1.38 inches
and a nominal “T” length of 1.48 inches. The steel post must also weigh 1.25 pounds per
foot, which will require minimum 17- square inch stabilizing plate. The filter fabric will be
a geotextile filter fabric, that will be attached to post spaced a maximum 6 feet apart. The
silt filters will catch runoff at the toe end of slopes, while also serving as a boundary for
construction. A temporary stabilized construction entrance will be situated at the
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southwest corner and eastern sides of the property, with the road consisting of 2 to 3 inch
D_50 Aggregate with a minimum thickness of 6-inches. For inlet protection it will be a two
part process as a Type B Filter Fabric Inlet Protection will be used until the surface is
established and laid with the hot mix asphalt. The Type B filter must have steel post the
same as the silt fence along with, hardware fabric or comparable wire mesh with max
openings of 0.5x0.5 inches as the supporting material, which will be extended 6 inches into
the ground with back of soil or crushed stone compacted over the fabric. The steel post will
be spaced a maximum of 3-feet apart around perimeter of inlet, and will be driven a
minimum of 24-inches into the ground. Heavy duty wire ties spaced 6-inches apart to
attach the wire mesh material to steel post. Aggregate No. 5 washed stone will be placed
against the hardware fabrics on all sides at a minimum of 12-inches and a maximum of 24inches. Once the hot asphalt is laid, the type B Filter will be replaced with a catch basin
insert and for our site specifically we will be using a Dandy Bag. By the time all the asphalt
is laid a curb inlet will have been installed, that will be protected by an F type Drain inlet
protection. With the close Proximity to the neighboring properties, Dust Control measures
will be enacted to prevent the disturbance of the commercial sites. This will simply be a
fine spray of water over the site to maintain a more cohesive topsoil.
7.2 Maintenance Plans
In order to maintain the effectiveness of the BMP’s a proper maintenance plan must be
enacted. A measure required for all BMP’s is the inspection of all devices and practices
within a 7 day period and within 24 hours after a runoff producing rainfall event. If an
repairs are needed they shall be performed immediately to maintain design integrity.
During these inspections if it is noticed that on the silt fence or Filter inlets the sediment
has reached a height of ⅓ of the respective mechanism, then the sediment will be removed
immediately to prevent clogging. Finally whenever a vehicle leaves through the temporary
driveway and tracks mud or sediment onto a public road it will be immediately brushed or
swept.
7.3 Construction Schedule
1. Obtain plan approval and all other applicable permits
2. Establish property boundaries and flag work limits
3. Hold pre-construction conference at least one week prior to starting construction
4. Install Temporary Gravel construction entrance/exit as first phase of construction activity
5. Install Type B and F Filter Inlet over existing storm drainage inlets
6. Install silt fence.
7. During the construction process in order to prevent dust from entering neighboring sites
water will be sprayed to reduce dust emissions
8. When ASPHALT is laid remove Type B inlet filter and install Dandy Bags in grate inlets.
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9. All Erosion and Sediment control practices will be inspected weekly and following all
rainfall events

Section 8: Cost Estimate
8.1 Cost Estimate
Quantity Unit
Price

Total Cost
($)

Mobilization

1

30,000

30,000

Bonds and Insurance

1

20,000

20,000

Traffic Control

1

10,000

10,000

Item

Units

60,000
Demolition
Remove Commercial Building

SF

3260

3.84

12518.4

Remove Driveways

SY

40

3.4

136

Removal of Surface Materials (Concrete, Curb &
Gutter, Subbase)

SY

4645

25

116125

Remove Existing Storm Drainage Piping

LF

240

16

3840
132619.4

Earthwork
Subgrade, Fine Grading +/- 1'

CY

2,370

242.34

574345.8

Rough Grade with Dozer (75HP)

CY

2030

0.72

1461.6
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575807.4
Utility Pipelines
4" PVC C-900

LF

62

2.24

138.88

8" PVC C-900

LF

72

7.69

553.68

Tap fee

ea.

1

3500

3500

Tap Equip

ea.

2

2500

5000

Backflow

ea.

1

360

360

Cleanout

ea.

2

450

900
10452.56

Site Drainage
18" RCP CLIII

LF

240

45

10800

4' Diameter Storm Drain Manhole

ea.

1

2550

2550

Single Grate Inlet Catch Basin Box

ea.

2

2725

5450

Curb Drop Inlet

ea.

1

4968.05 4968.05
23768.05

Paving and Surfacing
Hot Mix Asphalt - Type A (light pavement)

Ton

126.8

65

8242

Hot Mix Asphalt - Type A (heavy pavement)

Ton

288.25

65

18736.25
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Subbase Aggregate

Ton

787.6

20

15752

Sand/Clay base

Ton

798.5

40

31940
74670.25

Foundation
2500 PSI Concrete

CY

150

106

15900
15900

Signage, Paint
Stop Sign, 24"x 24" With Post Reflectorized, OSHA
Standard

ea.

2

96.32

192.64

Exit Sign, 12"x 18" With Post Reflectorized,
OSHA Standard

ea.

1

69.24

69.24

Entry Sign, 12"x 18" With Post Reflectorized,
OSHA Standard

ea.

1

69.24

69.24

Handcp Pkng Sgn, 12"x 18" With Post
Reflectorized, OSHA Standard

ea.

2

60.55

121.1

Traffic directional arrows

ea.

2

150

300

Roadwork Sign

ea.

2

9.41

18.82

Parking Lot Striping

LF

880

0.23

202.4

Do Not Enter Sign

ea.

1

30

30
1003.44
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Sed. Erosion control
Silt Fence

LF

685

4

2740

Temporary Construction Entrance

ea.

2

4000

8000

Dandy Bags

ea.

2

45

90

Beaver Dam

ea.

3

115

345

Type B Filter Fabric Inlet Protection

Roll

1

43

43

Aggregate #5, Washed Stone

Ton

1

19.5

19.5
11237.5

Misc.
Wood Structure for Dumpster/Installation

ea.

1

1400

1400

Dumpster

ea.

1

1000

1000
2400

Sum

907,859

Contigency
10%

90785.86

Total

998,644
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Appendices
Fire Hydrant Reference Tables
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Table C102.1 REQUIRED NUMBER AND SPACING OF FIRE HYDRANTS
FIRE-FLOW
REQUIREMENT
(gpm)

MINIMUM
NUMBER
OF
HYDRANTS

AVERAGE
SPACING
BETWEEN
HYDRANTSa,

MAXIMUM DISTANCE FROM ANY POINT
ON STREET OR ROAD FRONTAGE TO A
HYDRANTd, f, g

b, c, f, g

(feet)
1,750 or less

1

500

250

2,000-2,250

2

450

225

2,500

3

450

225

3,000

3

400

225

3,500-4,000

4

350

210

4,500-5,000

5

300

180

5,500

6

300

180

6,000

6

250

150

6,500-7,000

7

250

150

7,500 or more

8 or moree

200

120
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Boring Logs and Foundation Calculations
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Stormwater sewer drainage design formulas and calculations:
The Rational Method Formula

Weighted Runoff coefficient
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SCS Upland Method time of concentration formula

Rainfall Intensity equation, IDF curve coefficients
_____________________________________________________________________________________________________________________________ _______________

33

Inlet runoff calculation spreadsheet sample

Pavement Design Table for Structural Number
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Water and Sanitary Sewer Reference Tables
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Reference Boring Logs for Pavement Design
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